Hypokalemic paralysis due to licorice consumption is extremely rare, with only 40 cases in the English literature describing paralysis secondary to exposure to licorice in candies, medications, chewing tobacco, and herbal preparations. We describe a patient who suffered life-threatening hypokalemic paralysis caused by consumption of licorice in the form of a tea sweetener superimposed on long-term consumption of licorice candy. Aggressive fluid and potassium replenishment produced complete and lasting recovery. To our knowledge, this is the first report of hypokalemic paralysis due to exposure to licorice as a tea sweetener, a common custom among the Arab population. The case emphasizes the importance of considering patients' cultural backgrounds and local customs, which often may lead the treating physician to the correct clinical diagnosis.
H ypokalemic paralysis due to licorice consumption is extremely rare. We describe a patient who experienced a life-threatening event after exposure to licorice as a tea sweetener, a common custom among the Arab population.
REPORT OF A CASE
A 36-year-old previously healthy Palestinian man from Eastern Jerusalem presented to the emergency department with a 4-day history of rapidly progressive limb weakness. Bilateral paresis first developed in his legs and hands, progressed to his arms, thighs, and torso, and caused extreme difficulty in walking. On the day of his admission, the patient had difficulty sitting up or raising his hands from the bed.
On examination, the recumbent patient was unable to move yet was fully alert, cognizant, and afebrile. Mild hypertension (blood pressure, 150/100 mm Hg) was noted. Neurologic examination revealed severe bilateral weakness of the proximal and distal muscles of all 4 limbs and bilaterally absent patellar, ankle, and triceps reflexes; plantar responses were flexor. The patient had no evidence of meningeal, cranial nerve, or central nervous system involvement, sphincter disturbance, muscle wasting, or muscle tenderness.
Results of laboratory studies (blood cell count, erythrocyte sedimentation rate, toxic screen, arterial blood gas, urinalysis), lumbar puncture, chest radiography, and computed tomography of the head showed no abnormalities. Electrocardiography revealed a mildly elongated QT interval. Serum biochemistry was remarkable only for severe hypokalemia (potassium, 1.7 mEq/L) and a mildly elevated creatine kinase level (800 U/L). The patient's weight was stable, he consumed a balanced diet, and he did not have diarrhea, excessive sweating, or symptoms of hyperthyroidism, Cushing syndrome, or pheochromocytoma. He had no previous episodes of muscular weakness or known personal or family history of renal disease, endocrine disorders, propensity for electrolyte disturbances, or periodic paralysis. He denied use of licorice, chewing tobacco, and prescribed, over-thecounter, natural, or herbal medications or abuse of drugs, alcohol, or laxatives and had no risk factors for human immunodeficiency virus.
A 24-hour urine collection study revealed high urinary excretion of potassium relative to blood levels, sodium excretion of 400 mEq/L, no amino acid excretion, and normal levels of catecholamines. Results of thyroid function and low-dose dexamethasone suppression tests were normal. Abdominal ultrasonography, including a duplex scan of the renal arteries, was unremarkable.
The patient was treated with large amounts of intravenous and oral potassium chloride, which resulted in normalization of the serum potassium and creatine kinase levels after 3 days and concomitant complete restoration of muscle strength and motor reflexes. He was gradually weaned from all potassium supplements, and his electrolyte levels remained stable and normal throughout the rest of his hospitalization.
On further questioning, the patient admitted that during the previous year he and his 3 sons had consumed a half bag (25 g) of licorice candy daily. He also noted that during the 2 weeks before his admission he drank large amounts of tea prepared from an extract purchased at one of East Jerusalem's popular "sus houses" specializing in the production of licorice-sweetened tea ("sus" is Arab slang for licorice). We estimate that the patient consumed an additional 100 mg of glycyrrhizic acid daily with the tea, which aggravated his hypokalemia and resulted in the development of the progressive life-threatening paralysis. Our unfamiliarity with Arab slang ("sus" for licorice) and the unique local customary usage of the substance resulted in a delayed diagnosis.
The patient's children (who did not drink the tea) remained asymptomatic and refused to be examined or to have blood withdrawn for testing. The patient was discharged after 10 days of hospitalization with strict precautions to avoid licorice and licorice-flavored products. At 18-month follow-up, he was normotensive, normokalemic, and free of any residual weakness.
DISCUSSION
Licorice-induced hypokalemia is a rare disorder first described by Revers in 1946 1,2 ; only 40 cases have been reported in the English literature. Previous publications have reported exposure through licorice consumption as a candy or by ingestion of licorice-containing products such as the antituberculosis medication p-aminosalicylic acid, [3] [4] the anti-peptic ulcer medication carbenoxolone sodium, 5 the French alcoholic beverage boisson de coco, 6,7 chewing tobacco, 8 and some Oriental herbal preparations. 9 Symptoms of the disorder include mild hypertension, muscular weakness, flaccid quadriplegia, and, less frequently, myalgia, peripheral dysesthesia, and cranial nerve involvement. Laboratory tests reveal hypokalemia, mildly elevated creatine kinase levels, and decreased plasma renin activity. 10, 11 The mechanism by which licorice's active ingredient, glycyrrhizic acid, causes hypokalemia is through inhibition of the renal enzyme 11 β-hydroxysteroid dehydrogenase, which is responsible for renal conversion of cortisol to locally inactive cortisone. This inhibition leads to activation of renal mineralocorticoid receptors by cortisol, resulting in a state of apparent mineralocorticoid excess. [12] [13] [14] Diagnosis depends on elicitation of a thorough history and laboratory evidence of hypokalemia. Treatment with potassium supplementation and discontinuation of licorice consumption usually lead to complete recovery.
Hypokalemia is caused by renal or extrarenal loss of potassium or by an acute shift of potassium into cells. Paralysis has been reported in some, but not all, cases of hypokalemia. Although most cases are due to familial periodic paralysis, sporadic cases have been associated with diverse underlying etiologies, including thyrotoxic periodic paralysis, barium poisoning, renal tubular acidosis, primary hyperaldosteronism, licorice ingestion, and gastrointestinal potassium losses. 15 Regular daily intake of 100 mg of glycyrrhizic acid produces adverse effects in sensitive individuals, and consumption of 400 mg/d produces adverse effects in most subjects. 16 Therefore, in patients with hypokalemic paralysis who consume relatively low amounts of glycyrrhizic acid, the physician should seek additional contributing factors that can affect potassium balance, such as diarrhea or the use of diuretics. Increased salt intake may potentiate the adverse effects of glycyrrhizic acid. 17 Our patient's elevated urinary excretion of sodium suggests that he had consumed large amounts of salt before admission.
CONCLUSION
Our patient's consumption of licorice candy and tea sweetener resulted in severe symptomatic hypokalemic paralysis. The use of licorice in tea, prevalent among the Arab population, is generally unknown in Western countries and, to the best of our knowledge, has not been described previously as a cause of severe hypokalemic paralysis. Our case emphasizes the importance of thorough history taking. Information about a patient's cultural background, local customs, and slang language can greatly enhance communication with the patient and may yield important clues to the cause of the patient's complaints. In addition, patients' ethnic backgrounds may profoundly influence their perception of the illness and their compliance with medical treatment.
